
FIFTY FREQUENTLY FORGOTTEN FUN FACTS 

This packet contains topics from each of the units we worked on this year with questions. Most of the 
questions are similar to what you would expect to see on Part 82 and C of the Regents Exam in Chemistry. 
The multiple choice questions mirror common questions found on Parts A and 81 . 

I. ATOMIC STRUCTURE & NUCLEAR CHEMISTRY 

1) Protons are +1 each with a mass of 1 amu each, the number of protons= atomic number, 
nuclear charge= + (# protons). [Periodic Table] 

a) How many protons are there in a nucleus of Kr-85 ? 3> 6 

b) What is the nuclear charge of an atom of Br? __ -r_· _3_S _ _ _ 
c) What is the mass of the protons in a nucleus of 0 -15? __ 1-f,.r..:::o;__ _ ___,jq 

2) Neutrons are neutral with a mass of 1 amu each, # neutrons = mass#- atomic number. Isotopes= atoms of 
the same element (same atomic#) but different# of neutrons (mass#). [Periodic Table] 

a) How many-neutrons are there in the nucleus of 56
26Fe? ~0 .A:- nevhovu -= ATOM\ t. - ,ATOM 1 c. 

AAA S'S !'h>.M ~6~ 

b) Circle the two nuclei that are isotopes of each other: 0 15 
7N ~ 16

9F 

~ SO.V"f\12.. a_~lC. t!= 1 a_J'.(::_r !4~ O. .. r~V\1\. ,-..::... l"'n.c..;'s 

3) Electrons are each -1 with a mass that is VERY, VERY tiny compared to the mass of a proton or neutron. 
( b:t.$1 CA l l~ .Ze.f'o) 

a) Which particle has a mass that is 1/1836 h the mass of a proto9:?.-~ 
1) 4

2He 2) \ H ~ 4) 
1
on 

4) Natural Decay: Parent Nuclide -7 Decay particle+ daughter nuclide [Tables N and 0] 
't."?.l t \ "t \ b · Z3~ 

a) Write the decay for U-238: 0,·}... V ~ 1.. n~ + £1 o n 
0 ~-7 A 

b) Write the decay for K-37: 1~\<... --'"'? +-t e t 1 :J 1-t'\ 

c} Write the decay for P-32: ~;;£ ~ ot\ e + ~; S 

5) Artificial Transmutation is when a relatively stable nucleus is impacted by a particle bullet at high speeds 
and becomes an unstable nucleus of a different element. Nuclear fission occurs when nuclei of U-235 or Pu-
239 are impacted by a neutron and split into two smaller nuclei and more neutrons. Nuclear fusion occurs 
when two small nuclei of hydrogen combine at high temperatures and pressures to form larger nuclei of 
helium. Both fission and fus ion convert mass into a huge amount of energy. 

Given the nuclear reactions: 
1) 23592U + 1on 7 92

35Kr + 141s5Ba + 3 1on 
3) g/34Pa 7 ./ e + 9/

34
U 

2) 239 94Pu + 4 
2He 7 242 gsCm + 1 on 

4) / H + / H 7 / He 

a) Which reaction represents natural decay? -·3 
b) Which reaction represents artificial transmutation?_ --=:1....:...___ 

c) Which reaction represents nuclear fission? 1 
d) Which reaction represents nuclear fusion? "j: 
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~Of '"' lt£ .fE::UNC-~ rA-n. i.; E:: 
6) Weight-average mass=(% of isotope 1 X mass of isotope 1) +(%of isotope 2 X mass of isotope 2) + ... 

100 100 

a) What is the weight-average mass of an isotope if X-50 (mass= 50.0 amu) has an abundance of 20.0% and X-52 
(mass= 52.0 amu) has an abundance of 80.0%? Show al l work: 

( J.o " so) t-
f oo {00 

/a ·t- ~ ~ 

answer: __ __,Q~r--s=--·_:l_- ~=· ....,..,~~u ______ _ 
7) #Half-lives = (time elapsed / length of half-life) [Tables Nand T] 

Avts~ve-r ~~~+ b e. b e..f-.t,.J~O!-n 
~ "'-~~s+ aA'\cl b c.V e. sf 

a) A sample of Co-60 is left to sit for 15.78 years. How many half-lives have gone by? 

.To:> ~-o- l T.~ :: I ~ ·'1 ~ = ["':1 V\ .r _ \· n? 
\..-\o..t~- l. .. ~ 5". 2.. <c -~ <l..-\ t \ "::...1 

b) What percent of the ~I sample remains after this number of half-lives? 

l-f=' ~-~ R~-.bH- (~vtt~ t G -W 
•ooo/r:> - ~9-foo - 2..~7 - 11 -~ <i.. · 

c) If the anginal mass ot tRe sam pre was 20.0 grams, how many grams of Co-60 remam? 

d_o . o~ _., j c . o<j - 5.o<j --~ 

II. PHYSICAL BEHAVIOR OF MATTER tt)l$e- ~l-+ 

8) Heat of Fusion = heat added to MELT or heat removed to FREEZE a substance. q = m H, [Tables 8 , T] 

a) How many joules are required to melt 10.0 grams of water at the melting point? Show all work: 

~ () Of.})(?>~ \l; '3/ ~) 

9) Heat of Vaporization = heat added to BOIL or removed to CONDENSE a substance. q = m Hv [Tables 8, T] 

a) How many joules are required to boil 20.0 grams of water at the boiling point? Show all work: 

<lJ ::o- \'\'\ \~v 0-o. \0%)(. '2. ?<co J' 1J) ~ ~5. 2.0 o .J v~,\ ~s 

10) Calorimetry: q = mcL\t = heat that is added or removed to change the temperature of a substance, but NOT 
its phase. [Tables 8, T] 

a) How many joules are required to raise the temperature of 15.0 grams of water from 1 0.0°C to 25.0°C? Show all 

work: ~ ;:: mC ~T (i~o0f<..( . \8 .> )(2.5.~ - l() .o'K.) = £11.fo .S s-<N.Le..S 
\ ~o(; 

b) 50.0 grams of water absorb 1000. J of energy. By how much does the temperature increase? Show all work: 

~~WlCh.T 

i oO~J' -::: 
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11) Gas Laws: Temperature ~ b~ i~ Kelvin , STP is found on Reference Table A. [Tables A, T] 

a) 50.0 ml of a gas at STP is heated to 400.0°C and is compressed to 20.0 ml. What is the new pressure of the gas? 

Show all work: p, -::. I C\+i'V\ 

~~ " , r -z.. "·1.. ~ , ~ s~,o ML. 
I , ~ 'I T, ::: J l 3 1<. 

1.
p').-;. ...... 

'1/j.-;::. 2<> .~ N\ '-

r'2.- :: 't oot213-.: bT3 K 
12) Avogadro's Hypothesis-- When ANY two gases are at the same T and P, they will have the same volume 
and THEREFORE the same number of molecules. 

a) Which of the following samples of gas contain the same number of molecules? 

Gas Pressure Temperature Volume 
A 100 kPa 300. K 50.0 mL 
8 100 kPa 300. K 50.0 mL 
c 200 kPa 200. K 100.0 ml 
D 200 kPa 200. K 50.0 ml 

Answer: _ __:.A....:.... __ and ___ (:> __ _ 

13) Temperature (a measure of the KE) remains constant during a phase change, only PE changes during a 
phase change (Heat of Fusion or Vaporization). 

G. f I rven the ol owrng data table: 
Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
(min) 
Temp 70 75 80 80 80 80 89 98 107 116 116 116 11 6 116 116 136 156 186 206 
( CJ 

s ----4 s ;. 
a) What is the melting point of this su~stance? _ ____,'8L0.::...0....:::L:::::.._ ________ ___ 1_ 

\ j(oOf'l 
b) What is the boil ing point of this substance? _____ L-___________ _ 

c) Between minute 0 and 2, what is happening to kinetic energy? __ K_G_-_+ ______ _ 

d) Between minute 9 and 14, what is happening to kinetic energy? __ \.:_~ .:..G: _____ r_sa.._ vn_e).:.... 

e) Between minute 5 and 9, what is happening to potential energy?_...:·~_f ____ ...:s.:_o..._~_e.=---

f) Between minute 2 and 5, what is happening to potential energy? __ P_f_+ _ _____ _ 

14) Phase changes and dissolving are physical changes. 

a) Which of the following changes is physical? fl 
1) Li (s) +NaG/ (s) ~ LiGI (s) + Na (s) <:.J/\«-11\1\l'<..O-X 2) Li (s) ~ Li (I) P~~e_ <-~<.L~'L LP"''1·.H c..a.,\) 
3) NaG/ (aq) + AgN03 (aq) ~ NaN03 (aq) + AgGI (s) ~- 4) 2 Li (s) + 0 2 (g) ~ Li20 (s) ~IN\ 
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Ill. PERIODIC TABLE AND BONDING 

15) Elements Br, I, N, Cl, H, 0 and F form diatomic molecules through nonpolar covalent bonding when there 
are no other elements present. 

a) Complete the following reaction: 2 Na + 2 HOH -72 NaOH + H 2 

b) Complete the following reaction: 2 FeCI3 -7 2 Fe+ 3 C. l ----=:....!.:);-:1-. --

16) Noble gases are nonreactive, forming monatomic molecules. [Periodic Table] 

a) Name an element that exists as monatomic molecules: __ ...:...N----'e...=-----------

17) When metal atoms form ions, they lose all their valence electrons, and their dot diagrams are the metal 
symbol, in brackets, with no dots and the+ charge on the upper right, outside the brackets. [P .T.] 

a) What is the electron configuration of a K+1 ion? __ _:c)::.:.__-_~_--=~::...__ _____ _ 

b) A Ca+2 ion has the same electron configuration as which noble gas?_-~A~r~------

c) When Fe forms a + 2 ion, its radius ----=-d-=e=--c.r=---=e.a.::.:.=S=--c::..=--S"----

d) Draw the dot diagram for the Li+1 ion: 

+( 
Li 
(Of.J 

18) When nonmetal atoms form ions, they gain enough electrons to have a stable octet (8 valence electrons), 
and their dot diagrams are the nonmetal symbol, in brackets, with 8 dots and the -charge on the upper right, 
outside the brackets. [Periodic Table] 

a) What is the electron configuration of a Cl'1 ion? _ __:_;i_-_8_ .... _8 ___ .,.--___ _ 

b) A s·2 ion has the same electron configuration as which noble gas?_~~...:...('-=--------
c) When 0 forms a -2 ion, its radius __ I_V\_C_' r_<L_u.:_·.=:;s_e..-=5,_ __ _ 

d) Draw the dot diagram for the F 1 ion: 
41>(\ 

0 (.. - I 
: F~ 0 F lC 

0 0 
o o a co 

( () N <\.-to.'\'\ 
19) Hydrogen bonds are strongest between molecules with the greatest electronegativity difference. [TableS] 

a) Which molecule has the strongest hydrogen bond attractions?@ 2) HBr 3) HCI 4) H20 

20) Ionic character increases as electronegativity difference increases. [Table S] 

a) Which compound has the greatest ionic character? a) NaBr 

b,'J~~s+- d . . p ~ 
"""' ~\~c*"'-'o ·~~v~~ 

4 

2) Nat 3) NaCI 
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21) At STP, the liquids on the Periodic Table are Brand Hg. The gases are N, Cl, H, 0 , F and the Noble 
Gases. All other elements are solids. [Periodic Table] 

a) Which element on the Periodic Table is a nonmetallic liquid at STP? _ __ B_r_t..--------

b) Which element at STP is a liquid that conducts electricity weii? _ ___ _!,M~~~------
c) Name an element that exists in a crystal lattice at STP: _______ l\~D:....---....I:~!LV().,~_( 13 k.P Q.v.e.~rno.~) 
d) Name an element that has no definite volume or shape at STP: _ ___ .....::LJ=--..-z.""-~--l!:...!::OJ~c.,..,""'5"---

22) Electronegativity is an atom's attraction to electrons in a chemical bond. [TableS] 

a) Which element, when bonded with 0 , will form the partially negative end of a polar covalent bond? _ ___;;·\-\_._ __ 
o,q 

b) Which element has th~reatest attraction to electrons when bonded to Na? ~ .. 
1) N 3 .o (g))O 3.5" 3) S d .b ~AI f. 4:, ~Cl ~ 

(~ .. x; & t 
c) In the molecule CH3CI, which element represents the p~rtially negative end of the molecule? f-i .o; C,~ K 
1) C 2) H @CI 4) none, it's a nonpolar molecule " .... ;,<. ... 

\-fl) 

23) Ionization energy is the energy required to remove the most loosely held valence electron from an atom in 
the gas phase. [Table S] 

~our elements are heated at the same rate. Which will lose an electron first? 
{!j}Va ... '\b 2) Br If<(<) 3) Fe 71o 2.. 4) Ca f)?)'D 

24) Poly atomic ions form ionic bonds with other ions, but are themselves held together by covalent bonds. 
[Table E] 

a) Which of the fol lowing compounds contains both iof!iC and covalent bonds? 
1) NaCI b) CH4 c) CaC03 d) C02 

/fJNi~ Cov~lt'A'\.-\-- ( 0AJ1<.. -tCvva.(~ · Cova.le.J 

IV. COMPOUNDS 

25) Ionic compounds are made of a metal and nonmetal, or a metal and a negative polyatomic ion. They have 
high melting points, and conduct electricity when dissolved in water (electrolytes) or melted. [P. T.] 

AWhich of the fol lowing substances is the best conductor of electricity when dissolved in <t;t~?) 
UJ)<2S04 b) CCI4 c) CsH120s d) N02 

· foi-l ~c.... ~ 0\.) -pc.\a..-... NON-(>"'~~v f'l'O~\ ·- Qo\.(1.1(' . 

26) Molecular compounds tend to be soft, have low melting points and high vapor pressures. Hydrogen 
bonds are the strongest of the intermolecular forces (when the H of one polar molecule attracts the N, 0 or F 
of another polar molecule), followed by dipole (where the more electronegative end of one polar molecule 
attracts the less electronegative end of another polar molecule) and London Dispersion forces are the 
weakest, where motion of electrons through the molecule causes temporary poles to form. Molecular 
substances (with the exception of acids) are poor conductors of electricity (nonelectrolytes). [P. T.] 

a) Which of the following substances is the poorest conductor of electricity when dissolved in water? 
1) CaC/2 b) HCI @)102 d) NaBr 

b) Which of the followin~olecules is subject to hydrogen bond attractions in the solid and liquid phase? 
a) CH4 '(jp}NH3 c) C0 2 d) C3H8 1 1 1 

..,. ,s- ~c-c.-c..-
. - c. c l \ I 

H:~·?'i H: N~~ 
H 5 .,~ 
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27) Network solids are substances that do not have distinct molecules or ions that can separate with heating. 
To melt a network solid , covalent bonds have to be broken. This takes tremendous energy, meaning that 
network solids have extremely high melting points. They are insoluble in water, and are poor conductors of 
electricity. Examples of network solids are diamond (C), sapphire, ruby, corundum (AI20 3) and quartz (Si02). 

a) Which of the following is a network solid? ;5,\_ 
1) NaCI b) H20 &i02 d) Hg 

28) ONLY metals with more than one listed charge need a Roman numeral after their name (Stock system) 
when naming an ionic compound. Nonmetals with more than one oxidation state will also need a Roman 
numeral in their name if they are the less electronegative atom in a molecular compound. [P. T., Table E] 

a) Name the compound Cu(N0 3)2: Cop ptt .. CIt) N '+Y-a..-te..... 
Ce + 3 J 0

3 
- .;l. c-e. ... (' ~ 0 7 J 7 

b) Write the formula for iron (Il l) sulfite: __ .:....r -=---l ___ ____._.t_ ____ ..:.r--= ~ ..... ~L.:....---=:7-::::~::~....___ 

c) Name the compound N0 2, using the Stock system: ~ r+v-a9 <!-Vl ( 1\1) 0 ; 1 J. e. 

P•<-to -2.. 'Po ~1\ 
d) Write the formula for phosphorous (IV) oxide: 2 1.\' ~ 

29) Formula Mass =sum of all atomic masses in the compound, rounded to the tenths place, with the units 
glmole. [Periodic Table] C <..t. 2 1"- N G ~ 0 

a)Determine the formulamassofCu(N03)2: <,s . 51{<o t- (2.""t-I~.QCbl) +- ( b'I'- IS"flll0 ·= 

30) grams I formula mass =moles moles X formula mass = grams [Periodic Table, TableT] 

i'?fl, 52 3 i ~ 
'((\~\ e 

a) Using the formula mass of Cu(N0 3)2, how many moles are there in 100.0 grams of Cu(N03 )z (show all work): 

Jt \"()t; \c.<; -;:. ~ hi e. V\ -

~fM _,. 
1 00~ 

t 8''1 .. 52. ?:>~ ~ 

b) Using the formula mass of Cu(N0 3)z, how many grams are there in 2.5 moles of Cu(N0 3 )z (show all work): 

31) Molecular Formula= (Molecular Mass I Empirical Mass) X Empirical Formula [Periodic Table] 

a) Quantitative analysis determines that a compound has an empirical formula of CH and a molecular mass of 26 
grams/mole. Determine the molecular formula of this compound, showing all work: 

-(3 
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32) % Of Water In A Hydrate= (mass of water I mass of hydrate) X1 00 [Periodic Table, Tabe T] 

a) What is the % by mass of H20 in CaCI2 • 2 H20? Show all work: 

Ca. I "' ~O.o'8 4-0-0 8' "/o ~ 1\1\Ci.>S c( y~* ~('DO 
--=3-<:,_:n ____ ></Do 

llf lo. f8'b 

1-\-zO 2 >< I ~. 0 ·= .... 3<. ·'0 ~ 2£f. Lf C, 0/o 1{
2 
0 

1¥fo. q~~ 
b) 2.00 grams of hydrate are heated to a constant mass of 1.20 grams. What was the % by mass of water in the 
hydrate? Show all work: 

0/o -:::. .h't<..S~ c{ puJ- ~ f 00 =
YYICC...}S ~ <.o.>h.:,lt_ 

f ()O 
)< 

V. REACTIONS 

33) Synthesis, Decomposition, and Single Replacement reactions are all examples of REDOX reactions, 
because one species is oxidized and another is reduced . Double replacement (including neutralization) 
reactions are NOT redox reactions . 

a) Which of the following reactions is an example of a redox reacjjQ_n? 
1) NaG/ (s) ~ Na+1 (aq) + Cf1 (aq) [W2 K (s) + CaS04 (aq) ~ K2S04 (aq) + Ca (s) 
3) Ca(N03)2 (aq) + K2C03 (aq) ~ CaC03 (s) + 2 KN03 (aq) 4) H20 (/) ~ H20 (g) 

34) The driving force behind double replacement reactions is the formation of an insoluble precipitate as one 
of the products. [Table F] 

a) Is PbCI2 soluble or insoluble? Explain, based on Table F: 

1-\Qlt.~ (\N!.. ~cl..Jat..Q. ~~+ w~ ~ ~"'~J-\0.- UJ~ 
~ 

b) In the reaction Li2S04 + Ba(N0 3h -7 BaS04 + 2 liN03, write the formula for the precipitate: ~ S 0, 

35) Stoichiometry: moles of given X (coeff. of target I coeff. of given) = moles of target 

a) For the reaction CH4 + 2 0 2 -7 C02 + 2 H20 , how many moles of H20 are formed when 20.0 moles of CH4 are 
burned? Show all work. 

CH<-r ' H"\-o b ~ L{ 0 . 0 VM-o:)~. 
I 0 )'. -

c). ·- ;;;>-
~ X:: c).O 

ao c. .. 
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VI. KINETICS & EQUILIBRIUM 

36) Energy is absorbed to break chemical bonds and released when new bonds are formed . 

a) Which statement best describes the reaction H + H -7 H2 + energy: 
1) A bond is being broken, which absorbs energy 3.( A bond is being formed, which absorbs energy 
3) A bond is being broken, which releases energy (!JA bond is being formed, which releases energy 

37) Activation energy is the energy given to the reactants to get the reaction started. 

If the heat of reactants are 45 KJ, the heat of the products are 35 KJ and the heat of the activated complex is 95 KJ , 

c-a .... .--J 
a) What is the activation energy of this reaction? ___ ~ __ ,...., _________ _ 

b) Adding a catalyst will l OW6\r 
the reaction pathway (mechanism). 

the activation energy by _ ...... l..:::o~v~J e.:::.....:_r ..:...\ _;:nJ-+--- steps from 

c) Adding an inhibitor w ill _ ___:V""~C\.-.....:...._t_:S_e.. ______ the activation energy by {G\.I...St Vl ~ 
the reaction pathway. 

steps to 

I \ \-\ 3 5 - '-t 5 ;;:. - I 0 K.J d) The heat of reaction (~H) of this reaction is. __ n__.J..e_ ·_- _..:.(\~-------

9') 

'iS 

--~ 
38) At equilibrium, the RATES are equal. The amounts don't have to be. 

a) For the change H20 (I) + heat ~ H20 (g) at 1 00°C, what must be true about the rate of boiling and the rate of 

condensing? ........ 1 I~ ~u J. +-
r }e.. - , YV\ u..s+ .eq w v-a .. , e..s 

39) In Le Chatelier 's Principle, if a system is at equilibrium, if something is added, then the equilibrium will 
shift away f rom the side it is on. If someth ing is removed, then the equilibrium will shift towards that side. 
After the shift, whatever is being shifted towards will increase in concentration, and whatever is being shifted 
away from w ill decrease in concentration. 

For the equ ilibrium N2 (g) + 3H2 (g) ~ 2 NH3 (g) + heat: 

a) If N2 is added, which way will the equilibrium shift? _ _.:r~\SJ-~.' J-h_t ____ ~_-___ _ 
b) If temperature is decreased, which way will the equilibrium shift?_ ---l\,....::e:::.f...L-·\.1....__4-________ _ 

c) If pressure is increased, which way will the equilibrium shift? ___ r _\_CU..J.J-:.k:.__:_::\-:.__...:.?> __ ..:.l ...:.h>..:....:.w_·_b-_'<cls les> J 
d) If H2 is removed , what will happen to the concentration of NH3?_-=d~e.~C:..:.'~...::ect..Se...::...:.::==---~..:..._-----
e) If NH3 is added, what will happen to the concentration of Nz? __ l:....\'\:....:..::..C_'f...::e:::.:~=S,.:,:e::....__+.!...._ ___ _ 
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VII. SOLUTIONS 

40) Solubility is a measure of how many grams of solute are required to saturate a g iven amount of solute at a 
given temperature. [Table G] 

a) How many grams of NH4CI are required to saturate a 100-gram sample of water at 30°C? 'f 2 J 
b) What is the solubi lity of KN03 in 50.0 grams of water at 60°C? 53'] (!v ~ f l.1 tc/) tv~,{_ J--6._ 0 ) 

41) Molarity= moles I L, if grams are given, convert to moles, if ml are given, convert to L. [Table T] 

a) What is the molarity of a solution of NaOH (formu la mass= 40.0 g/mole) if it contains 20.0 grams of NaOH dissolved 
into 400.0 ml of solution? Show all work: 

fVl = m\)0 
L. t "f-041} 

-::t* t'Y) O \e ~ :: ~ l vc A 

<j..fl VV\ 

Ji (}') l)~ -::._~ ::=- .s r'fl l> k ..) 
't.o 

42) moles = Molarity X L. If asked for grams, convert moles to grams at the end. [Table T] 

a) How many grams of NaOH (formula mass = 40.0 g/mole) are needed to make 500.0 ml of a 0.200 M solution of 
NaOH? Show all work: 

mol.eo ~ G 2..00 I'{) ( ,SbOmy ~ 

[ 4;\ ~~ LN\_) J 
43) When a solute is dissolved in water, the boiling point of the solution increases and the freezing point of 
the solution decreases as the concentration increases . The more ions the solute creates upon dissolving the 
greater the increase in boiling point/decrease in freezing point. Electrolytes (ionic compounds and ac ids) put 
ions into solutions, nonelectrolytes (molecular substances) don't. 

a) Which solution of NaCI (aq) has the highest boiling point? 1) 1.0 M 2) 2.0 M 3) 3.0 M @.oM 
1) NaCI @P_H4 
~ ' 

b) Which 1.0 M solution has the lowest freezing point? 4) MgCI2 

Ill. ACIDS AND BASES 

44) Use MaVa = MbVb ONLY for titration problems, where they give information on BOTH the acid and base. If it 
is not a titration problem, and they ask for the molarity, use Molarity = moles I L. [TableT] 

a) 50.0 mL of 3.0 M HCI are required to neutralize 30.0 ml of an NaOH solution. What is the molari ty of the NaOH? 
Show all work: M Aj\1 A ;:> M(J.·v ~ 

(3 o M}.. 5c> ,O W\L) ,.. (M0)(?>o.o N\ \ ) 
Mg:; Q.o)(5o.o) 

c~o .. ()) 5l't\ 

b) A solution of NaOH contains 2.0 moles dissolved into 4.0 L of solution. What is the molarity of the NaOH solution? 
Show all work: 
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45) Bronsted/Lowry Acids are proton donors (give off H+) and B/L Bases are proton acceptors (pick up H+). 

a) In the reaction NH3 + HCI ~ NH4 + + Cl", the 8/L acid in the forward reaction is: _ __!,.-\-\~C.=...LI ___ _ 

b) In the reaction HCI + H20 ~ H30 + + cr. the 8/L base in the reverse reaction is: C 1-

IX. ELECTROCHEMISTRY 

46) ALL species identified in a redox reaction MUST have their charges written. Be sure to indicate whether 
the charge is positive(+) or negative (-), as w ell as the numeric value of the charge. [P. T., Table E] 

0 1-4 _ , . , -( 0 

a) For the reaction 2 Na + 2 HCI -7 2 NaCI + H2: 

Write the charges of each species above their symbols in the above reaction 

2 Nao ...-. "'~ "' '"' +I + "e-
Oxidation half-reaction:. _______ "' _...;_o<._''-1-"'"-----=ol~----

Reduction half-reaction: ~ H-+ I f- J e- ~ H o 
2 

H·H 
Oxidizing Agent: _ _!_. ____ _ N 0 

Reducing Agent:--...!~0..~----

C 
'

·· I 
Spectator lon: __ ~_c,...L ____ _ 

:NO- t 
b) What is the negative ion found in a solution of nitric acid? _____ -.S:..:...... _ _ _ _ 

\-\N O 3 
47) The sum of all the charges of each element in a compound is zero. Oxygen is always -2 (unless it is part of 
the peroxide ion, 0 2'

2
, in which case 0 is -1). Any element by itself has a charge of 0. [P. T ., Table E] 

a) What is the charge of Cl in CaCI2? cl' .. +Q.. c ~-~ 
b) What is the charge of Cl in Cl2? ___ ¢ ____ ol_r~h •')I\.; c.. 

c) What is the charge of Cl in Ca(CI02)z? cc. +'2-(c (3o~'2. )-\ 

48) Voltaic cells produce electricity using a spontaneous redox reaction, electrolytic cells use electricity to 
decompose compounds containing Group 1, 2 or 17 elements. [Table J , P. T.] 

a) A voltaic cell has AI and Au as its metal electrodes. Which metal acts as the anode? 

b) A voltaic cell has Fe and Sn as its metal electrodes. From which metal to wh ich metal will electrons flow? 

From f e to S (\ . 0 t:lucltL ~ tc..xk.'-<--la..) 
G(ooe 1 01 2. c) Name a metal that can be formed by electrolytic reduction. 

d) Name a nonmetal that can be formed by electrolytic oxidation .. _ _.:..C:::...· _._.\.9-2:-....::0=--~.2.......--\-t...:..'2.. L ~ A-t-D<J ~) 
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X. ORGANIC CHEMISTRY 

49) Isomers are organic compounds with the same molecular formula, but with a different structural formula. 
[Tables P, Q and R] 

a) Draw the structural formula of butane: 
\-{ \-\ \-\ 1..\ 
I I I l 

H-C-c-c-c.-H 
( ( \ 

H 1--t k H 

b) Draw the structural forlfl\l la of an isomer of butane: 
I 

H ~c-H 

~ \ ~ 
t\ - C.'- C - C- H 

\ l 
\-\ 1-\ H 

c) Draw the structural formula of 1-propanol : 

\-:\ H If 
I I I 

N- q - c. - c., - o H 

h ~ ~ 
d) Draw the structural formula of an ether that is an isomer of 1-propanol: 

H H 
I l 

1-\- c - 0 - c 
( 

1-1 

H 
t 

C....- I~ 
( 

t-1 

50) Addition reactions invo lve alkenes or alkynes. Substitution reactions involve alkanes. Use Reference 
Table Q to determine which type of hydrocarbon you have. [Table Q] 

a) Which of the following molec~s can undergo a addition reaction? 
1) C3Ha @ C4Ha 3) CsH12 
C\.l~ltn<t ~\\(~~ C\\\(~\1\L 
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ArtS(;1}Gie_ ~y 
Regents Exam In Chemistry Review Homework #1 

I 

Name __________________________________________________________________ _ 

-l t J) nJt:."'-5 
1) How many protons are in an atom of iron? ________ O(_..;.._;'<l=--'l--'1-----------------------------

.... ' L . vr C <.>( I') c:: ({;.1 yz: 1:1.)' "' 0 /) 2) How many neutrons are in the nucleus of Ca-41 ?----------------~"':...;:;_ ___ '-L;;___ ______________ _ 

) 3) What 1s the most common isotope of argon? ______ ...:.A...:..!...r~B~O:::O~---'f---=0_;. -----------------------

4) What is the nuclear charge of an atom of calcium? _____ r_d __ O ______________________________ _ 

5)Wh~~~ema§~anelectron? ____ ~l~~~3~-~~~_;~~---~--~~--·--------------------------~ 
g·- ct{ T _ .~ o:;) _J... '11 fJ 

6) Based on Reference Table N, write the decay equation forTc-99___,lf-""'3-:J-..L.D...,C ..... _-____ / _.,_/_e ____ -u _____ i.{"-1-+· __ f\ __ l.L __ _ 

7)What isnuclearfusion? A Vlud<Af"" reo...uho.-, lh t.AJVtC~ ·-h.vo l~~ V\\A<..lL~ 
Qb m 6 l fLL to +z:.v-""" a. l-w~· t a. ,- "'c..Lc..le.:l.t f H + ~ \-l ~ i_ He.. 

8) Nuclear reactions give off thousands of times more energy than chemical reactions. Where does this energy come 
from? 

~It) S C5 CvY\ J e.. Y' h, J t \'\.~ e_ V\ -e.. vej '-") 

Q No 
9) Draw the dot diagram for an atom of N: ______ ~"-----------------------------------------

~D -3 
~1\Jc> 

10) Draw the dot diagram for an ion of N·3: __________________ ..,.'"""e:..co.."' __________________________ _ 

11) Explain how a photon of light is formed : 

s\-ct \e. C\.'V\.c~ w\., . ·- ~.A 
QbSo· ~s ~n~'j c~ JU.vn. ps u..p 
IL h. t\ l o~.v~f lc? Ve J 

f h.:.;.~'Y) - ( (,Qc..l-J..eej ~ (? 
J 

12) Ernest Rutherford shot alpha particles at gold foil. What happened to the alpha particles? 

fv'l<->51 ·f?Uy<;;,e c.l ll"'<..<j lJt- ·\hv-4 t.J...S)(..\ C\ .f.ew 'a~u..vtc. <L(l \e,c.._c,~ 

13) What did th is show about the structure of the atom? 

~~ ~'TOM \';. tv\..oSTL-'j e-\th. p-\-<{ 

14) Write an electron configuration for oxygen that is in the excited state. ______ ...:../ __ - __ fn __ -__ .L../_· __________ _ 

15) An atomic mass unit (amu) is defined as what fraction of what isotope's mass? h YVIQ$5 c{ 
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Regents Exam In Chemistry Review Homework #2 
Name. ________________________________________________________________ ___ 

Cr\} c..t_ I c 
1) What is the geometric shape that solid substances are found in called? ______ 4ir-.~-'f(U ____ :7 __________ __ 

2) Why do ionic liquids conduct electricity, while ionic solids do not? ·]I\, e., fDil S a .( e. ()o+ 
O'lo\o il (/, rn CA. SukJ. J:ir,_ t S'ol~~ jfb~Bs) 0- fe m~ b~ le 

_\ 

3) Two samples of different gases each occupy 4.0 L at STP. What is true about the number of molecules contained 
in each of the two samples? 

EQ:u.P\t. \{ ~ Lu.M ~.> c_Je...> ko.A'"'~ lJ M,\oe_....- ~' rvt'>\e.eu....l-<.s. 
\t If 

4) What is the vapor pressure of ethanol at a temperature of 50°C? ____ 3_o ___ K __ R_c"-' __________ /-/ ________ _ 

I. (o ~r· H f_i t( 
5) What is the boiling point of propanone under a pressure of 20 kPa? ________ v _____________ ·__:_ l ____ ___ 

!;;·rp rl ll or- -- -
6) What is the normal boiling point of ethanoic acid? ___ .l......L-l,!..___v ______________________________ __ 

7) What happens to the boiling point of water if a solute is dissolved into it? lh!L 'kO\ h lltj g:JD ~~J>f 1'\e:.VeAJeS 

8) What happens to the melting point of water if a solute is dissolved into it? \Yuz.. W..e.\\t ~ 9 DLVL t J<..cJ' e4Jd' 

9) As temperature increases, pressure on a sample of confined gas will _ ___;t....:..(J\.::...C.::...'(--=e.-=C=L5~CZ....=----------------

\' ( ( i s 1 0) Give two examples of physical properties: ba \ \ ~ \'\~ w~ l {\.., \ and de-V\.S L *J 
11 ) Give two examples of chemical changes: bu rf\ tVl.tj lA f'YI..C~ and fo • V\'\.C...:~ M o{; 

12) Why do metals conduct electricity? lh~'j ht1...11'e c\ m.~ \? '\e ~ o{ e...( c::..c~~ 

13) What three types of substances are able to conduct electricity? V'ne....hlS J7ol'\l l C. S <-t fo.c~~ 
~\.:;-s~\v"-~ \Vl w~ c--lec:-A-v-~lbk . 

14) How many valence electrons do all ions (except H, Li, Be and B) have? ____ ___:O::....._ __________________ _ 

15) This many valence electrons is called-----~!..... -"'--=-ll...:__....:...()_l}.;_·kv-_____ s:_·\...:.e.. __ Ll __ -.l!G~o_c_;r....:e:::...~_< __ ~L.....-----------
© 2009, Mark Rosengarten 



Regents Exam In Chemistry Review Homework #3 
Name __________________________________________________________________ ___ 

0 ... 3 _, 

For the reaction N~ (g) + 3 H2 (g) ~ 2 NH3 (g) + 91.8 kJ: 
I N C -a .,._ L v->rf) -r S<'""'c..\ .n C-

1) List one way in which the forward reaction can be made faster: __:_..:....:..~'"~c:;.;::.!A•~S~c=<--__ .:.......!.,- ~'~<.:..c. __ ;:;. ___ ......._...:::..:~=-------

2) Is this reaction exothermic or endothermic? Explain how you can tell. e'g)nte~M.lC BeL.o ... \..U. e.-
\-\ e-(\....\- \ ~ o /\e. ~ .f- ~ 'f acl.Lu_..-\-.S 

3) If this reaction were carried out in a calorimeter, would the temperature of the water in the calorimeter increase of 
decrease? Explain. 

Tho tl VY\ revv\-u-k'L uJQt>..\J.. L 11\..0fe.DSrL h((....fu Wt'-'\tv \Ncvl.cloJ.oS~vl.o ~ ~~<:d · 
4) Draw a PE Diagram sketch of what this reaction would look like. Label the Hreactants. Hproducts. Hactivated complex. 6 H and 
activation energy. ~~~~ 

,...,\.! .. ~ 
- p.,t..' <JP-

PE 

Ito- "lu.ds L_i_ ________________________ ~ 

reaction coordinate---> 

5) List three ways in which this equilibrium can be stressed that will resu lt in an increase in the NH3 (g) concentration: 

__,_P-'-"'a,2;"""-=$==u ......,.'f..e.=---------------- _.£:..!1A~c. Y,__,_<?-=C.\."""'~=--+&~e.!=~~, >....::.:...:..V\__,~=---- and _ (v_;.::::::. =~...L::CL=-:l:...::::l-1+-SL..l{-._____ 
' 6)~hat kind of reaction isthis? ___ ~~·~yL~~~~·~~~~~~~~~~--------------------------------------~ 

7) Determine the charge of each species in the above reaction and write the: 

a) oxidation half-reaction: N.:. ~ 2N -r?, r be- reduction half-reaction: ·.:; ~2: c t be- ·~ 2 l-\ 3 · 
1 

0 

b) oxidizing agent: \-\ 
0 

d) reducing agent:.___..:N __ l.J.-..-------

9) How many moles of H2 (g) are required to completely react with 4.0 moles of N2 (g)? Show your work. 

N c 
L 3 \-\ 2.. 

)'(.. 

i - :;-

4 

10) How many moles of NH3 (g) are formed when 3.0 moles of H2 (g) are completely reacted with N2 (g)? Show work: 

3 ~ ~i' ~ <o 
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Regents Exam In Chemistry Review Homework #4 
Name _____________________________________________________________ ___ 

A solution contains 20. grams of KN03 dissolved into 100. grams of water at 40.°C. 

& 1) Is this solution saturated, unsaturated or supersaturated? s·~ pe f'S<-~ + (.Lv-o.Kc__cP 
2) Explainhowyoucantell. ;Jh.cL rt:~~'l+ \5 C<...~vJ"e {1'-'< <;:<~vo..-J.\.:0.-, fc .._.....:.--\--

~ I!-/"' 
3) By how many degrees does the solution have to be raised/ lowered to make it saturated? __ __:J:::..___'---________ _ 

4) How many grams can be added/ will precipitate to make the solution saturated? 6 :J 1 O-IM J L• · l ( pr ~cf'U 
5) Is the solution a homogenous or heterogeneous mixture? ___ \.:...:\.:...v_·I"Vl_;_;__o ..:.CJt-l.::.._:_V\.!.._Cr-" _U..:...:S~-----------------

6) Explainyouranswerto5). ;I Is 11'\...2 S£>.,W\~ -tltvcv<...~\..::{ 1 
I N c_...,c._f"_ 1.\...s G ~e l"'e.~ t!xt. u:• , -7) How can KN03 be made more soluble in water? _______ " _______ ....:.._.:: 1 ' :::..__v...l..' .t__ IC..-__:_ t \..:...:f __ ' '"~---~-=-----------

8) What is the name of the compound KN03? f'=> ~ S '5> I ·u ·~ Y't t h-o.-h_ 
9) What is KN03's formula mass? 

10) Is KN03 an empirical or molecular formula? _ _ E __ M __ r_t_\'!-_t_· C.. __ f\: __ L.. __ _,(~. _S._l_M __ r?_· L_<::;_-_~_--..:..l __ _,_y?..::.1sJ:1...!.... ~·-=<:.:>_\J__ __ __ 

11) Explain your answer to 10). _____ ~_. _l_~_;_;_P_L_~~-~l ---~---~---~--~(~C-~~-~~-~~~--~~~~~~~~~c~~~~~)~ 
12) Determine the percent composition, by mass, of each element in KN03, showing all work: 

%K: o/ K- ~m....:...:_'~_,s·s __ r<..,--- ~too 
to - m(J :> IC .J'-3 

::: .~'1.00 * ItO ~ so .c ok 
1 o~.o0 

_it.\:-'--0-· '-:--' _ ~ l CD 

1 ~t 00 

-=- 47 <) 'l~ 
13) 5.0 moles of KN03 are dissolved into 3.0 L of solution. Calculate the molarity of the solution, showing work: 

~l t. \ o..v 't..\ :::: (Y) c \ t:' <> 
1- ,-,t: rt s 

{; b 7 \)1GltzJ _____., 
L lf E"Z-5 

14) How many grams of KN03 are needed to make 2.0 L of 0.50 M KN03 solution? Show all work: 

Mukv- -\-\ - ~ 
!... t lCVL) 
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Regents Exam In Chemistry Review Homework #5 
Name. ___________________________________________________________________ _ 

A) 100.0 grams of liquid water are at 0°C. 

1) If heat is removed from this water, what phase change will occur? ~ ·\. c( <-L .... ci ~ 5 c [ {. ,Jl 
..2,"·2. i :J0 2) How many joules per gram are required to undergo this phase change? __ . .- . .- _ f~ 

3) How many joules are required for 100.0 g of water to undergo this phase change? c& :: fY\ .\-\.f (1 DO X ?>'?.._!) 

4) What happens to the temperature of the water as it undergoes this phase change? S\rt\f> Ttt-G- s ~Mt:: 

5) Oxygen undergoes this phase change at 55 K. Convert this temperature to °C: 

\-\ G-\ 6) Which molecule has stronger attractive forces, H20 or 0 2? 2.. V 

7) Draw the structural formula for a molecule of water: 
+ Y,.)( ("'--s f ' )t. c~i'< <'$ 

., tt ~0r 

~~'\"' 

8) Draw the dot diagram for a molecule of water: 

s-+ "f.. s--
l_\ "'0 X.. \ 0 ../y._ 

xo+MJ-

.~--\ ~-
H·- o 

l s:- t 
rl 

9) Is a water molecule polar or nonpolar? Explain how you determined this. 

---~r-_l_c:..v-_· ____ , because 

1 0) What is the name for the type of attractive forces holding molecules of water together? 

5 S ::. "C -t.). 7 \ 
0

[ :: ':)S -213 
;: -Y18 K 

eo_l v i .rc---
'V 

-H~ d.v U\--jC4\. \r,"t--"" &( V\ ') 
).j ·~-;-

11 ) What type of bond holds an H atom to an 0 atom?_...,!P __ 0 _\.c:_-<-_r ________________________________ _ 

12) How did you determine your answer to 11 )? _ ___!.;)l,.l£..=.:...N ______________________________________ _ 

N +· 
13) When NaCI dissolves in water, wh ich ion is the oxygen end of the water molecule attracted to?_ ..:........::_,.._..::...._ _ __ _ 

14) Explain your answer to 13) So 0\. L) ~'V\ -\._S f?d"''> t-\. t '61l~lj cAAcu... ~ 
15) When NaCI is dissolved into water, what happens to the freezing point of the water? ~ .t;{_,'jc•S 

k: 
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Regents Exam In Chemistry Review Homework #6 

Name __________________________________________________________________ ___ 

200.0 grams of liquid water are heated from 20.0°C to 70.0°C. 

1 ) Is this a physical or chemical change? __ +-(:>_h___J'I:....:.~_I:....::G::::...:....a..,=---( -----------------------------------

2) Explain your answer to 1) II I .S S I\ U- W ~ 

3) What happens to the viscosity of the water as it is being heated? ___ '..::::D:::..e.:!=.-~cx~e;:..:c:::.- .:!.~ ...!:e:_=.-::::5 ____________ ___ 

4) What happens to the vapor pressure of the water as it is being heated? ::t:'r-Sc~ec ... s es 

5) What happens to the kinetic energy of the water as it is being heated? l.N c.-~a.......S c:..S 

6) What happens to the entropy of the water as it is being heated? __ .-:.-::I:1A:::.....!!~t.;_3'{~e._~C:-~5!._e.=...S~-------------

7) How many joules of energy must be added to the water to make it undergo this temperature change? Show work: 

1 ;::. VY'\ c. h.T 

<1::: c 2009 )( y \~) (' '?0.0- 20,0) ~ 
\__ go~ 

jo~."\~s 

8) Which will react faster? Na (s) + H20 (I) at 20°C, o a ( s) + H20 (I) at 70°C . __:..... __________________ _ 

9) Explain your answer to 8) in terms of collision theory; ~ Vu~ktt1 fu Ctvt' v·~~ lc liA.:_f.; c.... 

'1\.\ Q <-ti...ttt.(U'\. 
10) 2 Na (s) + H20 (I)-? H2 + --''~ ~0.~1:-=------ Complete the reaction. 

11) What type of chemical reaction is this? '3 "~<:rL "\:. ~&ilt,A(.Z;~ .. q::.Ji 1 ~2Qo']( 
,...\ ,\ 0 

12) Identify the species being oxidized in question 10)._ :.....1 ~-""'~---------------------------------

12) Based on the Alternate Theory definition of acids and bases, is the water acting as an acid or base in the reaction 
in question 1 0? Explain. 

__ A_t.._'.:_V> _ __ , because. __ i ~-(\..__...s:.e...:....'-_4 ~k::........::::.......L=·~V'\~()~1{~,....!(.._' .:;J9.!....1 \f:.....;tl-:....~.:!..· .......:~:....;_ ... _ 1-_o_ N---=.. ... ,4_?p_)..J-------
13) Is the product you wrote the formula for in question 10 an acid or a base? Explain how you can tell: 

'Bc.._S&- , because_ Net z..t} t<.CC.e.f b e"' H t ~ J4 1 .C 

14) Water has a pH of 7. If the concentration of OH .. ions increases 1000 times as Na is added to the water, what wil l 
the new pH be? 

pt\-=- l 0 

15) What color will methyl orange be in this pH? ___ ~-1--e_l.:...l_o_< _vJ ___ · ________ _ 

16) If 20.0 ml of 4.0 M H2S04 are needed to completely neutralize 80.0 mL of NaOH solution, then what is the molarity 
of the NaOH solution? Show your work. 

( z_ J ( " 0 )( 2- D u ) 

(s-o.o) ( ') 
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Regents Exam In Chemistry Review Homework #7 
Name ____________________________________________________________________ _ 

·~ 
A battery is made using the reaction Mg + AgN03 ~ Mg(N03}g + Ag . 

1) Select a metal on Table J that would also work in this reaction: c·<..:<. <."- c...L-t.~ 

2) Explain why the metal you chose would work: ~-<:..cu~ J- v' <.1.1rt.\,-<:"_.. A-o., 
3) Balance the reaction _ /_ Mg

0
+ ~Ag~ ~ __LM~{f~e~)2 + ~Ag!0 

4) Write the charge of each .species in this reaction: 

_!2_ ~ =L + 2.. .=.!___ 0 
Mg + AgN03 ~ Mg(N03)2 + Ag . 

5) Write the oxidation half-reaction: M9j 0 -~ ~~ ~ r 2. t 2 e.-
1\ d fie,- A r.:-6 ) Write the reduction half-reaction : r·t-CJ ~ c) 

7) Identify the oxidizing agent: A'!!,lr) Reducing Agent: M~ C Spectator lon: __ ~ __ O ..... ~.o---{ 
8) Draw and label a voltaic cell based on this reaction. Label the following : 

Anode, cathode, + electrode, - electrode, d irection e lectrons take, composition of all electrodes and solutions, load, salt 
bridge, direction that anions go across the salt bridge and direction that cations go across the salt bridge. 

Ct(f~PL CB rit-

Ai 

© 2009, Mark Rosengarten 



Regents Exam In Chemistry Review Homework #8 
Name ____________________________________________________________________ _ 

For the reaction KCI 7 K + Cl2: 
·tl - / ., 0 0 

1) Balance the reaction : :)__ KCI 7 <~ K + Cl2 

2) Identify what type of reaction is represented here: D t::.'- (o ""'- e~· '> l ~ ~ 
3) What phase does the KCI have to be in in order to electrolytically decompose the compound? ___ _:fL....c:..... _ _ _ 

4) K will form at the charged electrode (the CC\.-H\ ode), where r- ~<Lc\.. 6~ occurs. 

5) Cl2 will form at the + charged electrode (the C\..V\ ode), where t> '2<-l 9\8 1l c l~ occurs. 

'\ / ,. ·~ C I (> J 2r.>". 
6) Write the oxidation half-reaction : ..... ~~'-"'-'----------.;:;._'"-iZ&----..,--~~..;:..="''-------------

7) Write the reduction half-reaction: d. K ri -+- d. c?; ~ ~ K 0 

8) How many moles of Cl2 will form if 4.0 moles of KCI are decomposed? Show your work. 

"\ : l ~ l -:- d-..~ - ~ 
d-. • ~ ~ ~ ~ - 't<. - 2 v'l'\.,\e_s 

4 : y 

9) Sargent-Welch has ordered 100. moles of K from your company. How many moles of KCI must be decomposed to 
make the order? Show your work. 1 J_ 

J,:~ I ~ - -
Juc >-

I ; ( 

1 0) Cl2 is a gas. It can be collected by trapping it under water. Will the Cl2 be soluble in the water? Explain, in terms 
of molecular polarity. 

11) What is the name of the group on the Periodic Table that K belongs to?_ ._!.A....:....!..l K"-=CL=-=-l-=-' -----------------

12) Write the dot diagram for an atom of K: __ _,\'--1-~-----------------------------------------
~ c.. ... 

tc3~ c i: 13) Write the dot diagram for a molecule of Cl2: _______ ~~....!.,:!.......:, .. ____________________________ _ 

14) Is this reaction a physical or chemical change? 

C~~WlecJ . b~ause.~~~-~~-\~<_,_c_, __ C_~~-~-~-'~~~-L-~_4~~~-L~t~~~t~~~v~\~~-~~~\--
15) Why is this reaction considered a redox reaction? 

g<,. c <U1 se C::)'\Q \ .-\ (u'5c V1 c .... 
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